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m m m 

[0001] *5§Ktt.^fJ^*ftSffi^^-3K-1fa«Ci±(c^S^(D^^:/^ 
y^M)tLXFC (flip chip) 4>BGA (ball grid array) ^Mi£^5fcJlV ^-5f±/v 

ft mm 

[0002] ^©-jBtw^ri/z^/^^o^^ffitt, ^y-y WJfe^^^-o-x^^ 

[0003] ^ffiFiSltltCli, *^Ji^^*fc75y^t<DS^«5d»6A5»^^ 

[0004] mfXtm : #§82000-94 1 

[0006] (DitAyTc-<-^mm±\m^i-^zit, mm-^mmm<DWim$:&wb 
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[0007] (2) )mv>W£z>%wM\t, r%mt{tmj'Mm^nvx , ^jv-ymm^f 

[0008] (3) 1#IT-»lO{±A,fc^"^h-ett v f^fc^ 7-<06MI»>lW5£, ftSfi<3^ 

mw^x.^xhyyy^<^im^\t^<ox\ ztLhi^i^xmitm^mm^ 

[0009] « WIS-© g tfjte, S4E±^^-t-5iS^ifr{t;T#S, 

kt&i><DXhz> 0 
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[0012] ic«5t±/y^#a^«5H, »(DJ3fc«j$ti:LTt>«fct \, ti^^-P© 

[0015] (l) #«sm, »t^fctiiF-(OieikgfSrl^*-r-5™^sg|v \ -tOfcfe, WXfc 
[0016] (2) ^Tttlfifett, fir&*»©3fflft fc«£oT, ttA/fcTK^&mt tOEStf T#®Sr^^b 
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fj^m^ti. Mam* it&tctp ic&m,xttMzffi*n>mn 1-5. w±ic« 
[0017] i$/vtm?-hthim&£hmytmtM%xtbV), zomvtfcwc&ttiz 

[ooi8] ##w©i^*?j|aj^ 

mis,, ±tz, M&z&t&i&fflmt, n/utzmm(r)mitm(DmMc^i~^h 
<d(d, \±/utzmm(Dmim^±im^vxL^b^^ic, ^oyg-Mm&mn 

[0019] ^p;]ot±A,/fmj»i±. mm^mm(77y?*i$ft)ft&%ti%h<DXh& 0 
, &mmmt. mm^o-4immm^mmiawmLxitA,tm^mm^m^mit 
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[002 1] £fc, «Xf£<Df!^ tt^^^^^SritioTtt^^ia^^^ft: 
[0022] *fc, eW**¥fclH«E$*5^fct-<to-CI4A/«ilia^ 

m^^mmz^^iy^-^^M^wtnxhx\ \ mu^mzmm^^ 

[0023] ^ilgTtt, ^^l^{iW^AttTtt^m^^j3£A^5C<t^J:9 

MMmzx^ 0 *33, tt^^-^N-ett, F4iw:^^fdm-T-^-^^asr^s 
v^HP^H PSSrSEH-f- 5£^^<, f4^J§^*^i»T**WSEl- Sfc'tt 
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[0025] «^{^sf*/^^ 
- ^^<xkmmmtf±.izmftx$z> 0 

[0026] £fc, «K A,£«^ fcufcfu** ii^iOgL^HO^mmtmicti g « 

[0027] ^#:{^*HS77^^fiJt^^^bfc^fi, m;tm~7-<n g Mffcflg 

[0028] }t^fcnmtthicm^^m^mmtLitm^-\i. mm=**h&m&-?%z> 
tm^mmmtfj:<>xi>mm^&mmMxizz> 0 u>^, Miimatt&ttffii&a* 

[0029] iftfli^gjteK«-r A,^Lfc^t±, mm&ttTMim>-mwmn%x*t>zz. 
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[0030] M?)it«ia±tLfcS^I;L dH^M^mS 

[0031] #38 0J ^S^^jfcfr&^fttf , » W M5«^«aj»Sr^^fr# 

[0032] iiig©pltl^xg^ttmftJJ^»^W±lij;W-{:M 

[0033] *68(XS©ai*XH:® £*fcV=-rI®&3*ttfc»£-fi k WXOf^fcM 

[0034] its^x^i^v ^xfiA,7^iii^ff t cm4^ssi-5^{i, wx^f^em 

[0035] ill}*, *|SWt^5t±^*B^<i*(0— ^J|^jg^t1*f0ii0-t?*>5 o JUT, r 

[0036] M3i^M(Dij^mj«l Oft, »(7>(iA//c^-T- ll^JM^x/v^ft 

x-h^yy^^^^^^uxmmLxmU(o-mx%^mm2oi < cmmm 

[0037] iiUcWl lOSSfifejfcK ttt g »« (12**1*) ©^^1-5 0 M 
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[0038] $#{£1 2^tih^mmit , £^(a;&c-c»tT*>^v\ o*^ ttA,*ftfc* 

[00393 fiA/fcW 1 1 tmtiifc 1 2 + tc#ttbTl OT\ ttA,£ifcfi£ 
#Jl0f±MrHCifJ{C»LTj6<^^^M-iU\ It/u/ct-TlliLTIi, ftftS&ft 
Ay£X tt«&7y-t±^^ffiffl t"S„ »i-5^VKm^22|B3 ±<r>,te] «©sm 

[0040] }!A/fc«^10fi, /^5/K'®S22W-T5«20±t, JjfJ&fclfcV *T 3 ?<S?£T 

mz-z>^bfrxz% a 
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[0041] m^, &mmBM^m%i~zmmoi^^xmi-z> 0 mmoi±^v^><}^ 

0 —^^/Wvl25St5^[i26f±UBM (under barrier metalX founder bump 
metallurgy) JiT-feS. M20±<O^VKt§*l22J^£>&|S#f;£, &S8&27T?S;fc>;fi 
TVS. 

[0043] fci^ r-*®^22<7>J^fi£*&tCOV *X%t.mirZ> 0 £1\ Sfe20J:t:7^?^'>A 

>y&.ffi%ffi^xBi&£tiz> 1t m^x. T^=-$A^m24$tmizi»^~- mqm& 

[0044] f±/y^^lliLTil, -^Jx.{*Sn-Pb(ii^l83 0 C) , Sn~Ag-Cu( i M218 c C) 
, Sn-Ag(»^22lt:), Sn^u(»^227r), WffiC^7!J-J4A/^&fEffl 

[0045] 023^33^, «M^#5^>y^^j£^-«^m^1-rrS]EIT« 
. H2H:WTXST«E)t» l @2[l]-a2[3]«KBK:X^sigfT <fZ>o 03», y^n- 
XSt?**), l§J3[l]-gj3[3]^TO^XS«Tl-5 0 JilT, EI1^^!13{CS<5# 

[0046] lH2Tii, M20±«/^Km^2200H>T^B&LTV^ 0 x 1S2[1]^^1"J:5 

»«30}C»20£:A*U> o ^LT\ m€®m3i^x&mcti>utA,tm 
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[oo47] 4^o\ gimmoit, \)7P-Tmx-m&2okbh\zMmtz><o^ wm&#hv 
~ g^t, mm2o±<D&A,tm)$mo%fy-fmmc\Lxh&\ mmo^m-c 

[0048] J£«Xg©#m4, ^fc,m^lO*tcS^20^g^^*T% »±>W5fflj# 

l@.Xh% a 1S2[3M. i^fcM«10t^S^20^®i"5^T^ o ^ 
[0049] ^±©itfIg!aoT, SltC^i-«t5t, S^/^K«22/j«LTr£tf 

[0050] m^X, U7n-Igt% SS20&tJ t ^*!*aj*!felOOAnBASM*Si. 

2j;%Jtm^)^v^-e > tt^LT/^K«^22±SLtK^SIM27±{C»fi^5 0 
[0051] »vvt, H3[2]i^-i-J;5tc, t^m^i0^f^m~Pil^)il!^a±t^jp 
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[0052] /^ib\ @3[3]k:t5V^r N li^/^^23©^^ttffl$iv5t*v3fcf4^fc*Bt^i 

[0053] ^^,*«WOte^M^^J^tOl^BJ3i"S 0 

7v-mmA,t*ifc? 1 1 i*j ±»s-a-flcutc« , 1 1 ^ wwm22±iz 
&^Xy<^mm2±(DU/uiz&m23' t^m-^t\z^^<yvim22^ 

[0055] ^W«5^vy^^fetcj:^ff, »<7)/^KmS22^Wbr^^^^ 

&'e^fc^^23^,^^-oM^«^o 0 
[0056] te&mtx, m^x^m ±mmmmm\m^th6hoxit^ \ m 

Kffifc-f , Al-Si, Al-Si-Cu, Al-Cu, Cu*4ffrfflv^J;v\ 
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mm i 

[oo57] ut, immm^m^m\^tzmmi^\-xnm'h 0 

[0058] Wvtm.=t\*. ffi/&^96. 5wt%Sn-3. Owt%Ag-0. 5wt%Cu(M2l8'C) 
"Cfe*K iS@^TO6Mm(^^ff2-l 1 yj m)<OttZ>*ffifflLfco Mitoi, Jig 

^/U<D&f£&m*,4QV,X"<DWm&&4S. 3mm Vs, 100t;-C£>»#£;&S9. 2 
mmVsv @£«2. 4T t &5„ ^W(7^^^)fS»-&-f jiStilM^x 

[0059] ?±^fc/^>:/«ffl<DSfe^i. lOmmO^^ya^y^HSffiLfco i/y^?- 

[0061] tn i]*^pj ii^jmj^#i(7>-^ ws^^-r rr m m xh% a 

H2 [ 1 ] -02 [3] ©JEfclgasitfrr*. 

[ia3]«0J»5/^>r^^fe©-«0fi^-rrrffili! (yy n-ig) 
9, lH3[i]-E]3[3]«(c:im»fTl-5o 

[0062] 10 iSA/fcE^ 

11 |iA/£tfc* 

12 iftttft 



WO 2005/091354 13 PCT/JP2005/004749 



20 mm 

21 

22 /<y\°WM 

23 \$fotc^>"7 

23' 

30 3£tt3§3g 

31 

32 
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mm^mx Bt^^m^tAytm^m^mxh^v^^^t 
^ nuxnw^xmvzMmmmi-zxmmu 

mm i izm&oit&fem&m, 
[5] mmmwm^&hz^ytxf&Mx tm\-thtmTm±<D-%m : t(Dmz 

[6i mmyyy^&'M-z, mxh^c:t^mti-m^mizmimit^tm)mj 0 
m mmmnmmxh^z.tt:wmtirm^m.6 iztmoit/vtcmnm* 
[8] mmmikmmmxhz^tzw&ti-zimmi izmm<Di±/^mrm 0 

[9] ii&ia:77^*i££3&Sift^ 

[10] iM»]gM«^-7^T^^ 

[11] irlSfliffe8£«7vV)&5^^ 

[12] rij ie^flg^^tou^±^^^^#mH^ffff«8 1 ie«t<D [^Mio 

[13] KJ^^^f±^m^©ii^i£^T*fe57^^^^^ x SiaX-^i3tT 
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[is] iiE*iig[^v N-r, mffit%±?hLtim&ft \zmzi±Asmmm&&A 
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